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SUMMARY 

Parasitic infection is one of the problems that affect human health, especially in developing countries. In this study, all of the fast 
food shops, restaurants, and roast meat outlets of Khorramabad (Western Iran) and all the staff employed by them, some 210 people, 
were selected through a census and their stools were examined for the presence of parasites. The parasitological tests of direct wet- 
mount, Lugol's iodine staining, formaldehyde-ether sedimentation and Trichrome staining techniques were performed on the samples. 
The data was analyzed with a chi-square test and logistic regression was selected as the analytical model. The results showed 19 (9%) 
stool specimens were positive for different intestinal parasites. These intestinal parasites included Giardia lamblia 2.9%, Entamoeba 
coli 4.3%, Blastocystis sp. 1.4%, and Hymenolepis nana 0.5%. There was a significant difference between the presence of a valid 
health card, awareness of transmission of intestinal parasites, participation in training courses in environmental health with intestinal 
parasites (p < 0.05). No statistically significant difference was found between the rate of literacy and gender among patients infected 
with intestinal parasites (p > 0.05). To control parasitic infection in food handlers, several strategies are recommended such as stool 
examinations every three months, public education, application of health regulations, controlling the validity of health cards and 
training on parasitic infection transmission. In this regard, the findings of the present study can be used as a basis to develop preventive 
programs targeting food handlers because the spread of disease via them is a common problem worldwide. 
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INTRODUCTION 

Humans have always been in contact with different parasites and 
one of the hygiene indices of the health of each society is the occurrence 
of parasites in a population 3031 . Africa, Asia and the Americas are more 
affected by these debilitating diseases than other parts of the world 31 . 
Therefore, contamination with intestinal parasites is a worldwide health 
problem. 

Despite the fact that some parasites are well tolerated in healthy 
people, other factors debilitate the body through their repetitive damages. 
For example, Giardia lamblia disturbs the fat absorption process, some 
worms create anemia, and other parasites (each with special mechanisms, 
such as sensitivity reactions simultaneously with other diseases) make 
treatment more difficult and diagnosis more complicated 7 . 

With regard to the social, economic and geographical conditions 
of Iran and its population changes, this country is an appropriate place 
for the growth and reproduction of all kinds of parasites 28 . In spite of 
all considerable actions to harness and control parasitical diseases and 
reduce their occurrences in recent years, contamination with intestinal 
parasites is one of the problems in this country 3 - 6 . 



The reasons for the incidence of parasites in some parts of the country 
are: the special climate of the region local traditions and customs, and the 
use of human and animal fertilizers in agriculture and vegetable planting 6 . 
In some parasites, infection can be transmitted directly from one infected 
person to another, and is indirectly transferred through the exchange of 
tools 12 . Another mode of transmission can be through the contamination 
of farmlands by human feces due to the use of raw sewage and plant 
feeding, especially of raw vegetables. This is one of the most important 
factors of contamination 7 . The other ways are contamination of water 
by sewage and also the transmission through some insects such as flies 
and beetles 716 . The spread of disease via food handlers is a common and 
persistent problem worldwide 2 27 . 

If food handlers are contaminated with parasites which have the 
potential to be directly transmitted from one person to another, they can 
transmit contamination to food, dishes and finally to the people who use 
them 5 . It is necessary to note that infected persons act as carriers after 
imperfect treatment; therefore parasites can be transferred from these 
persons to others 5 . 

Food sold in markets may be contaminated by hands that have not 
been washed after defecation or from flies that land on both food and 
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feces hence increasing the risk of transmission of intestinal parasites 
for consumers 19 . Healthy preparation, transportation, preservation and 
distribution of food can help prevent food contamination 10 ". Food 
handlers with poor personal hygiene and inadequate knowledge on food 
safety could be the source of food borne pathogens 14 . 

Regarding the patients and complications of parasitic diseases, the 
importance of their eradication or control becomes more evident. This 
is possible by identification and detailed study of the geographical 
distribution as well as ratio of contamination and effects of different 
cultural, social, and geographical factors. The aim of this study was to 
assess the prevalence of parasitic infections and make the association of 
positivity with some epidemiological factors. 

METHODS 

Study area: Khorramabad, located in Western Iran, has a population 
of 487,187 inhabitants, and 210 staff of fast food shops, roasted meat 
shops, and restaurants, according census in 201 1 . 

Feces collection and analysis: All food handlers in Khorramabad 
were investigated. Out of the 210 individuals included in this study, 184 
(87.6%) were men and 26 (12.4%) women. The median age of the patients 
was 31 with a range of 16 to 60 years. To select the samples, a census 
method was used so that the stools of all the mentioned staff were taken. 

The questionnaire was prepared on the basis of gender, age, literacy 
rate, awareness of intestinal parasitical disease transmission, validity of 
health cards and participating in training courses in environmental health. 

People who constantly work in the deli have a health card, which 
is issued by the health deputy of the university of medical sciences 
and should be checking for infectious and contagious diseases every 
six months. If a person is infected, immediately take them to a doctor 
and until they are fully cured, they are not allowed to work. But people 
who work as temporary workers do not have this card and if they have 
a parasitic infection, this can be hazardous for others. 

Completion of the questionnaires and the collecting of the samples 
were performed by people who have been trained for this purpose. They 
attended the places, completed the questionnaires, delivered the stool 
containers to the staff, collected the containers from them the following 
morning, and delivered them immediately to the research laboratory of 
Lorestan University of Medical Sciences. 

The parasitological test of direct wet-mount, Lugol's iodine staining, 
formaldehyde-ether sedimentation and Trichrome staining techniques 
were performed on the samples 9 . The guide for diagnosis of intestinal 
parasites was used as an identification reference 32 . 

Statistical analysis: The data was analyzed with chi-square test and 
logistic regression was selected as the analytical model. R software was 
used to calculate ORs, 95% confidence intervals (CI) and associated 
p values 22 . Univariate analyses were performed to assess the effect of 
individual factors on contamination, then a multivariate model was 
fitted to identify independent predictors of poor outcomes. Backwards 
elimination procedures were performed within each domain, with 
explanatory variables carried forward from each domain that were either 



significant (p < 0.05) or borderline significant (0.05 <p < 0.2). The final 
regression model included only those variables that were independently 
significant at the 5% level. 

RESULTS 

The prevalence of intestinal parasites in 210 stool samples was 9%. 
The results of our study showed that contamination with intestinal worms 
and protozoa were 0.5% and 8.5%, respectively. Also occurrence of 
pathogenic and nonpathogenic parasites was 4.8% and 4.2%, respectively. 

Intestinal parasites included Giardia lamblia 2.9%, Entamoeba coli 
4.3%, Blastocystis sp. 1.4%, and Hymenolepis nana 0.5%. 

Out of the 210 food handlers, 190 (90.47%) had a health card and 
10 (9.53%) did not. Of the 190 health card holders, 164 (86.32%) had 
valid dates and 26 (13.68%) did not have valid dates. 

Out of 210 food handlers, 209 of them answered the question about 
awareness of intestinal parasites transmission. There was a significant 
difference between validity date of health card, awareness of intestinal 
parasites transmission, participation in training courses in environmental 
health with intestinal parasites (p < 0.05). No statistically significant 
difference was found between rate of literacy and gender among patients 
infected with intestinal parasites (p > 0.05). These variables were entered 
in the regression model. The results of univariate conditional logistic 
regression analyses were shown in Table 1. 

Awareness of the transmission of intestinal parasitical diseases 
was due to the influence of participating in training courses and also 
the observation of the collinearity between the two. The variable of 
participating in training courses was not used in the logistic regression 
model. Odds ratio of having a valid health card and the awareness of 
intestinal parasites transmission was 0.08 and 0.07, respectively (Table 1). 

DISCUSSION 

Parasitic infection is one of the problems that affect human health, 
especially in developing countries 3031 . Different studies have been 
conducted in the field of intestinal parasite prevalence in food handlers 19 - 29 . 
In this study, the low prevalence of intestinal parasites found in the food 
handlers is different from what was reported by other authors in different 
parts of the world 19 - 29 . 

The study was conducted in Khorramabad on 816 bakery workers 
and the results showed 96 (11.9%) stool specimens were positive for 
different intestinal parasites 15 . The prevalence of intestinal parasites in 
bakery workers and food handler were almost identical. It may be due 
to the similarity of conditions. 

The results of our study showed that contamination with protozoa 
was greater than that by helminthes. Similar studies about the prevalence 
of intestinal parasites were conducted on food handlers, in which 
some results are the same, and showed protozoan infections were 
more common than worm infections 3 - 8 - 24 - 26 - 29 . One reason for this is that 
transfer of protozoa is much easier than the transfer of the eggs or larvae 
of worms 13 - 25 . In this study, the rates of infection with pathogenic and 
non-pathogenic parasites were similar (4.8% and 4.2% respectively). 
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Table 1 

Prevalence of intestinal parasites according to epidemiological factors observed in staff of fast food shops, roasted meat shops, and restaurants in Khorramabad city, 

West of Iran, in 2011 



Variable 



No. of samples 



Frequency of contamination 



Odds Ratio (95% CI) 



p-value 



Gender 

Male 184 

Female 26 

Level of education 

Low literate 104 

Diploma 93 

Academic degree 13 

Age group (years) 

>25 59 

25-40 114 

40-70 37 

Awareness of diseases transmission 

No 34 

Yes 175 

Holding valid health card 

No 26 

Yes 164 



9.24% (17/184) 
7.69% (2/26) 

7.69% (8/104) 
10/75% (10/93) 
7.69% (1/13) 

3.39% (2/59) 
11.4% (13/114) 
10.81% (4/37) 

38.23% (13/34) 
3.43% (6/175) 

30.77% (8/26) 
3.05% (5/164) 



Ref. 
0.85 (0.08-4.1) 

Ref. 
1 (0.11-8.7) 
1.45 (0.17-12.32) 

Ref. 
0.29 (0.05-1.67) 
1.06 (0.32-3.48) 

Ref. 
0.07 (0.2-0.23) 

Ref. 
0.08 (0.02-0.32) 



0.797 



1 

0.74 



0.165 
0.921 



0.001 



0.001 



This may be an indicator of poor health care and this makes possible the 
transmission of pathogenic parasites. There are different reports on the 
prevalence of intestinal parasitic infection in men and women. Some of 
them are more common in men and by contrast, some are more common 
in women 1 ' 3,20 ' 21 - 23 . But in this study no significant difference was found 
between the sexes among patients infected with intestinal parasites. 
In some studies that were conducted in other areas, several effective 
issues were reported in the reduction of parasitic infections such as 
mechanization of soil, high use of antiparasitics, easy access to public 
health facilities, and sanitation conditions 3 - 417 ' 18 ' 29 . In the present study, 
the low prevalence observed may be because most of those investigated 
possessed valid health cards and had some awareness of the transmission 
of diseases. 

Therefore, in order to further reduce intestinal parasitic infections 
in food handlers, several strategies are recommended such as stool 
examinations with concentration methods every three months, public 
education, the application of health regulations, controlling the validity 
of health cards and training on parasitic infection transmission. 

Also, since participation in training courses in environmental health 
increased awareness of the transmission of diseases (p < 0.05), it is 
recommended that further training courses will be held and food handlers 
are required to attend the courses. Participants infected by parasites were 
given advice on how to treat the infections. The findings of the present 
study can be used as a basis to develop preventive programs targeting food 
handlers because the spread of disease via them is a common problem 
worldwide. In this regard, the authors intend to use the findings of this 
study to support public health decision-making in the area of control 
strategies for intestinal parasitic infections. 



RESUMEN 

La prevalencia de parasitos intestinales entre los manipuladores 
de alimentos en el oeste de Iran 

Infeccion parasitaria es uno de los problemas de salud humana, 
especialmente en los pafses en desarrollo. En este estudio, todas las 
tiendas de comida rapida, restaurantes, y tiendas de carne asada en 
Khorramabad (oeste de Iran) y todo el personal que trabaja en ellos, 
incluyendo 210 personas fueron seleccionadas a traves de los censos y 
las heces fueron examinadas para detectar la presencia de parasitos. La 
prueba parasitologica directa de mojado de montaje, la tincion de Lugol's 
yodo, sedimentacion formaldehfdo-eter y tricromicas tecnicas de tincion 
se realizaron sobre las muestras. Los datos fueron analizados con la 
prueba de chi-cuadrado y regresion logfstica seleccionado como el modelo 
anah'tico. Los resultados mostraron 19 (9%) muestras de heces fueron 
positivos para diferentes parasitos intestinales. Los parasitos intestinales 
incluyen Giardia lamblia 2.9%, Entamoeba coli 4.3%, Blastocystis sp. 
1.4%, Hymenolepis nana 0.5%. Hubo diferencia significativa entre la 
presencia de la tarjeta sanitaria valida, el conocimiento de la transmision 
de los parasitos intestinales, la participation en cursos de formacion en 
materia de salud ambiental con parasitos intestinales (p < 0.05). No hubo 
diferencia estadfsticamente significativa entre la tasa de alfabetizacion y 
el sexo entre los pacientes infectados con parasitos intestinales (p > 0.05). 
Para controlar la infeccion parasitaria en los manipuladores de alimentos 
se recomiendan varias estrategias, tales como examen de heces cada tres 
meses, la education publica, se aplican las normas sanitarias, el control 
de validez de la tarjeta sanitaria y la transmision formacion infeccion 
parasitaria. En este sentido, los resultados del presente estudio se 
pueden utilizar como una base para desarrollar programas de prevention 
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dirigidos a los manipuladores de alimentos debido a la propagation de 
enfermedades a traves de ellos es un problema comun en todo el mundo. 
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